Application No. 10/713,269 

Amendments to the Claims : 

The following listing of claims will replace all prior versions, and listings, of claims in 
the application: 

1 . (Original) An adjustment method for a projection optical system which projects an 
image of a pattern on a first surface onto a second surface, comprising: 

changing at least one condition of illumination condition for illuminating the 
pattern on the first surface and structural condition of the pattern in various ways; 

changing a wavelength of illumination light for illuminating the pattern on the 
first surface for each condition, and detecting a change amount of image formation 
characteristics of an image projected onto the second surface via the projection optical 
system; and 

determining a predetermined relationship between a change amount of 
installation environment of the projection optical system and the change amount of the image 
formation characteristics for each condition based on a result of the detection. 

2. (Original) The adjustment method for a projection optical system according to 
Claim 1, wherein when the installation environment of the projection optical system changes, 
the image formation characteristics of the projection optical system is adjusted based on the 
predetermined relationship. 

3. (Original) The adjustment method for a projection optical system according to 
Claim 2, wherein the image formation characteristics of the projection optical system are 
adjusted by changing the wavelength of the illumination light based on the predetermined 
relationship. 

4. (Original) An adjustment method for a projection optical system which projects an 
image of a pattern on a first surface onto a second surface, comprising: 
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when assembling and adjusting the projection optical system at an assembly 
location, in case an environment of the assembly location where the projection optical system 
is assembled and adjusted is different from an environment of a relocated location where the 
projection optical system is used, 

changing a wavelength of an illumination light for illuminating the pattern on 
the first surface from a predetermined wavelength by an amount according to the environment 
of the relocated location in advance, and then assembling and adjusting the projection optical 
system under a condition of the changed wavelength; and 

setting the wavelength to the predetermined wavelength when the projection 
optical system is used in the relocated location. 

5. (Original) The adjustment method for a projection optical system according to 
Claim 2, wherein gas whose barometric pressure changes in association with the atmospheric 
pressure is supplied inside the projection optical system, and the change of the installation 
environment of the projection optical system is the change of the atmospheric pressure. 

6. (Original) The adjustment method for a projection optical system according to 
Claim 1, wherein the predetermined relationship is determined based on the first relationship 
between the change amount of the installation environment and the change amount of the 
wavelength, and the second relationship between the change amount of the wavelength and 
the change amount of the image formation characteristics. 

7. (Original) The adjustment method for a projection optical system according to 
Claim 6, wherein the first relationship is determined based on the refractive index 
characteristics of the glass material of the projection optical system and the refractive index 
characteristics of gas around the projection optical system. 

8. (Original) The adjustment method for a projection optical system according to 
Claim 7, wherein the projection optical system is comprised of a plurality of types of glass 
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materials, and the first relationship is determined by equalizing the relationship between the 
change amount of the installation environment and the change amount of the wavelength 
determined for each one of the plurality of types of glass materials. 

9. (Original) The adjustment method for a projection optical system according to 
Claim 1, wherein the change amount of the image formation characteristics due to the change 
of the wavelength of the illumination light is detected in a state where the installation 
environment of the projection optical system is maintained to be constant. 

10. (Original) The adjustment method for a projection optical system according to 
Claim 4, wherein when the projection optical system is used in the relocated location, the 
wavelength of the illumination light is set to a wavelength according to the environment of 
the assembly location. 

11. (Currently Amended) An exposure method for illuminating a pattern formed on a 
first surface by an illumination light and projecting an image of the pattern onto a second 
surface via a projection optical system, comprising: 

a first step of determining information on a change amount of predetermined 
image formation characteristics of the projection optical system caused by a predetermined 
factor; 

a second step of selecting at least one of a first technique for adjusting the 
predetermined image formation characteristics by changing a wavelength of the illumination 
light and a second technique for adjusting the predetermined image formation characteristics,, 
the second technique being using a m e thod different from the first technique; and 

atiiird step of correcting the change amount of the predetermined image 
formation characteristics caused by the predetermined factor using the at least one selected 
technique in the second step^ 
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wherein in the second step, both the first technique and the second technique 

are selected, and in the third step, a residue of the change amount of the predetermined image 
formation characteristics which the first technique could not correct is corrected by the 
second technique after executing the first technique . 

12. (Original) The exposure method according to claim 11, wherein in the first step, 
the change amount of the predetermined image formation characteristics is determined based 
on the result of measurement of an installation environment of the projection optical system. 

13. (Original) The exposure method according to Claim 12, wherein the change 
amount of the installation environment is the difference between the measured environment 
and a predetermined reference environment. 

14. (Original) The exposure method according to Claim 11, wherein the second 
technique is the adjustment of the projection optical system. 

15. (Original) The exposure method according to Claim 14, wherein the adjustment 
of the projection optical system is performed by a first adjustment for moving at least one lens 
of the projection optical system in the optical axis direction of the projection optical system or 
inclining the lens with respect to the optical axis, or by a second adjustment for controlling 
the barometric pressure in a space sealed between a predetermined part of lenses of the 
projection optical system. 

16. (Cancelled) 

17. (Cancelled) 

18. (Original) The exposure method according to Claim 11, wherein the projection 
optical system is comprised of a plurality of types of glass materials. 

19. (Cancelled) 

20. (Currently Amended) Th e e xpo s ur e m e thod according to Claim 12, An exposure 
method of illuminating a pattern formed on a first surface by an illumination light and 
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projecting an image of the pattern onto a second surface via a projection optical system, 
comprising: 

a first step of determining information on a change amount of predetermined 

image formation characteristics of the projection optical system caused by a predetermined 
factor; 

a second step of selecting at least one of a first technique for adjusting the 

predetermined image formation characteristics by changing a wavelength of the illumination 
light and a second technique for adjusting the predetermined image formation characteristics, 
the second technique being different from the first technique; and 

a third step of correcting the change amount of the predetermined image 

formation characteristics caused by the predetermined factor using the at least one selected 
technique in the second step, 

wherein when the-a_change amount of the-an installation environment is 

greater than or equal to a predetermined value, the first technique is selected in the second 
step. 

21. (Currently Amended) An exposure method using a projection exposure apparatus 
for illuminating a pattern formed on a mask first surfac e by an illumination light and 
projecting an image of the pattern of the mask onto a substrate second s urfac e via a projection 
optical system, comprising: 

measuring an installation environment of the projection optical system to 
determine a change amount of the installation environment, and 

changing a wavelength of the illumination light according to the change 
amount of the installation environment at each exposure shot or while the projection exposure 
apparatus is executing a predetermined preparation operation for projecting the image of the 
pattern onto the substrate s e cond surface , wherein the predetermined preparation operation is 
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an operation for changing the pattern of the mask or an operation for changing an aperture 
diaphragm which defines an illumination area of the illumination light on the mask . 

22. (Currently Amended) The exposure method according to Claim 21 , wherein the 
predetermined preparation operation includes an operation for changing the substrate at l e ast 
on e op e ration among op e rations of s e tting a mask on which the patt e rn is form e d at a 
pr e det e rmin e d position for e xposure in th e proj e ction e xposur e apparatus; of s e tting a 
substrate onto which the imag e of the patt e rn is proj e ct e d at a pr e d e t e rmin e d exposur e 
position in th e proj e ction exposur e apparatus, and of specifying the illumination area of th e 
illumination light on th e mask . 

23. (Original) A device manufacturing method comprising transferring the device 
pattern onto a work piece using the exposure method according to Claim 1 1 . 

24. (Original) A projection exposure apparatus comprising an illumination optical 
system which illuminates a mask pattern by an illumination light, and a projection optical 
system which projects the image of the mask pattern onto a substrate, the apparatus 
comprising: 

a wavelength adjusting device which changes a wavelength of the illumination 

light; 

an image formation characteristics measurement system which measures a 
change amount of image formation characteristics of the projection optical system; 

a control system which is electrically connected to the wavelength adjusting 
device and the image formation characteristics measurement system, changes at least one 
condition of illumination condition for illuminating the mask pattern and structural condition 
of the mask pattern in various ways, controls the formation characteristics measurement 
system to measure a change amount of the image formation characteristics while changing the 
wavelength by the wavelength adjusting device for each condition, and determines a 
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predetermined relationship between a change amount of the installation environment of the 
projection optical system and the change amount of the image formation characteristics based 
on the measurement results for the each condition; and 

a memory which is electrically connected to the control system and stores the 
predetermined relationship determined by the control system for the each condition. 

25. (Currently Amended) A projection exposure apparatus comprising an 
illumination optical system which illuminates a mask pattern by an illumination light and a 
projection optical system which projects the-an image of the mask pattern onto a substrate, 
the projection exposure apparatus comprising: 

a measurement device which determines information on a change amount of 
predetermined image formation characteristics of the projection optical system caused by a 
predetermined factor; 

a first image formation characteristics adjustment system which is electrically 
connected to the measurement device and adjusts the predetermined image formation 
characteristics by a first technique for changing a wavelength of the illumination light; and 

a second image formation characteristics adjustment system which is 
electrically connected to the measurement device, and adjusts the predetermined image 
formation characteristics by a second technique which is different from the first technique, 

wherein the projection exposure apparatus uses both the first image formation 
characteristics adjustment system and the second image formation characteristics adjustment 
system to correct the change amount of the predetermined image formation characteristics 
caused by the predetermined factor, and allows the second image formation characteristics 
adjustment system to adjust a residue of the change amount of the predetermined image 
formation characteristics which the first image formation characteristics adjustment system 
could not correct at l e ast one of th e first imag e formation charact e ristics adjustm e nt s yst e m 
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and the s e cond imag e formation characteristics adjustment system is s e l e cted, and th e at l e ast 
one selected system is us e d to corr e ct th e change amount of the pr e d e t e rmin e d imag e 
formation characteristics caused by the predet e rmin e d factor . 

26. (Original) The projection exposure apparatus according to Claim 25, wherein the 
second image formation characteristics adjustment system adjusts the image formation 
characteristics by adjusting the projection optical system. 

27. (Original) The projection exposure apparatus according to Claim 26, wherein the 
projection optical system is comprised of a plurality of types of glass materials. 

28. (Cancelled) 

29. (Currently Amended) Th e proj e ction exposure apparatus according to Claim 25, 
A projection exposure apparatus comprising an illumination optical system which illuminates 
a mask pattern by an illumination light and a projection optical system which projects an 
image of the mask pattern onto a substrate, the projection exposure apparatus comprising: 

a measurement device which determines information on a change amount of 

predetermined image formation characteristics of the projection optical system caused by a 
predetermined factor; 

a first image formation characteristics adjustment system which is electrically 

connected to the measurement device and adjusts the predetermined image formation 
characteristics by a first technique for changing a wavelength of the illumination light; and 

a second image formation characteristics adjustment system which is 

electrically connected to the measurement device and adjusts the predetermined image 
formation characteristics by a second technique which is different from the first technique, 
whereim 

the projection exposure apparatus selects at least one of the first image 

formation characteristics adjustment system and the second image formation characteristics 
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adjustment system, and corrects the change amount of the predetermined image formation 
characteristics caused by the predetermined factor using the at least one selected image 
formation characteristics adjustment system; 

the measurement device determines the change amount of the-an installation 

environment of the projection optical system as the informationr-an d; and 

when the change amount of the installation environment is a predetermined 

value or more, the projection exposure apparatus selects the first image formation 
characteristics adjustment system. 

30. (Currently Amended) A projection exposure apparatus comprising an 
illumination optical system which illuminates a mask pattern by an illumination light, and a 
projection optical system which projects the-an image of the mask pattern onto a substrate, 
the projection exposure apparatus comprising: 

a wavelength adjusting device which changes a wavelength of the illumination 

light; and 

an installation environment measurement system which measures the-an 
installation environment of the projection optical system and determines a change amount of 
the installation environment, 

wherein the wavelength adjusting device changes the wavelength of the 
illumination light according to the change amount of the installation environment at each 
exposure shot or while the projection exposure apparatus is executing a predetermined 
preparation operation for projecting the image of the pattern onto the substrate , the 
predetermined preparation operation being an operation for changing the mask pattern or an 
operation for changing an aperture diaphragm which defines an illumination area of the 
illumination light on the mask pattern . 

-10- 



Application No. 10/713,269 

31. (Currently Amended) The projection exposure apparatus according to Claim 30, 
wherein the predetermined preparation operation includes an operation for changing the 
substrate at lea s t on e op e ration of th e op e rations of s e tting th e mask on which th e patt e rn is 
form e d at a pr e d e termin e d position for e xposur e in the proj e ction exposur e apparatus, an 
op e ration for s e tting th e substrat e onto which th e imag e of th e patt e rn i s project e d at a 
predetermin e d e xposur e position in th e proj e ction e xposur e apparatus, and an operation for 
sp e cifying an illumination ar e a of the illumination light on th e mask . 

32. (Original) The adjustment method for a projection optical system according to 
Claim 3 wherein gas whose barometric pressure changes in association with the atmospheric 
pressure is supplied inside the projection optical system, and the change of the installation 
environment of the projection optical system is the change of the atmospheric pressure. 

33. (Original) The adjustment method for a projection optical system according to 
Claim 4 wherein gas whose barometric pressure changes in association with the atmospheric 
pressure is supplied inside the projection optical system, and the change of the installation 
environment of the projection optical system is the change of the atmospheric pressure. 

34. (Original) A device manufacturing method comprising transferring the device 
pattern onto a work piece using the exposure method according to Claim 21, 

35. (Currently Amended) Th e e xposur e m e thod according to Claim 12, An exposure 
method for illuminating a pattern formed on a first surface by an illumination light and 
projecting an image of the pattern onto a second surface via a projection optical system, 
comprising: 

a first step of determining information on a change amount of predetermined 

image formation characteristics of the projection optical system caused by a predetermined 
factor; 
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a second step of selecting at least one of a first technique for adjusting the 

predetermined image formation characteristics by changing a wavelength of the illumination 
light and a second technique for adjusting the predetermined image formation characteristics, 
the second technique being different from the first technique; and 

a third step of correcting the change amount of the predetermined image 

formation characteristics caused by the predetermined factor using the at least one selected 
technique in the second step, 

wherein the second technique is selected in the second step when in cas e that 

the change amount of the predetermined image formation characteristics determined in the 
first step is generated in a predetermined period of time. 

36. (Original) The exposure method according to Claim 35, wherein the 
predetermined period of time is a period for processing one lot. 

37. (Cancelled) 

38. (Cancelled) 

39. (Currently Amended) Th e proj e ction e xposure apparatus according to Claim 25, 
A projection exposure apparatus comprising an illumination optical system which illuminates 
a mask pattern by an illumination light and a projection optical system which projects an 
image of the mask pattern onto a substrate, the projection exposure apparatus comprising: 

a measurement device which determines information on a change amount of 

predetermined image formation characteristics of the projection optical system caused by a 
predetermined factor; 

a first image formation characteristics adjustment system which is electrically 

connected to the measurement device and adjusts the predetermined image formation 
characteristics by a first technique for changing a wavelength of the illumination light; and 
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a second image formation characteristics adjustment system which is 

electrically connected to the measurement device and adjusts the predetermined image 
formation characteristics by a second technique which is different from the first technique, 
whereim 

the projection exposure apparatus selects at least one of the first image 

formation characteristics adjustment system and the second image formation characteristics 
adjustment system, and corrects the change amount of the predetermined image formation 
characteristics caused by the predetermined factor using the at least one selected image 
formation characteristics adjustment system; and 

the projection exposure apparatus selects the second image formation 

characteristics adjustment system in case that the change amount of the predetermined image 
formation characteristics determined by the measurement device is generated in a 
predetermined period of time. 

40. (Cancelled) 

41. (Cancelled) 
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